Special solid-phase fluoroimmunoassay protocols were used to measure the amount of immunoglobulin G (IgG) and albumin in 1,511 samples of cerebrospinal fluid. The fluoroimmunoassay is an inhibition test conducted on the surface of a plastic probe, whose fluorescence is inversely related to the concentration of spinal fluid IgG or albumin. A microcomputer interfaced with the fluorometer calculates the sample IgG or albumin from a calibration curve based on standard cerebrospinal fluid values. The test and interpretation take less than 90 miin. Correlation coefficients for over 100 cerebrospinal fluid samples tested by both fluoroimmunoassay and radial immunodiffusion were: IgG, 0.90 (slope, 1.04); albumin, 0.95 (slope, 0.99). The within-run precision (coefficient of variation) was: IgG, 4.4%; albumin, 6.3%. Run-to-run precision on a midrange sample was: IgG, 7.7%, albumin, 11.7%. These findings establish the simplicity, speed, and precision of the modified fluoroimmunoassay system for specific cerebrospinal fluid proteins.
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Abnormal concentrations of specific proteins, especially immunoglobulin G (IgG), in cerebrospinal fluid (CSF) are important indicators in the differential diagnosis and treatment of a number of neurological disorders (11) . Chief among these are encephalomelitis, neurosyphilis, subacute sclerosing panencephalitis, multiple sclerosis, and systemic lupus erythematosis affecting the central nervous system. These abnormal concentrations of specific CSF proteins can occur in fluids with normal total protein.
Three immunological procedures, diffusion (8, 12) , electrophoresis (9, 18) , and nephelometry (5, (14) (15) (16) Tables of normal values have been compiled, and abnormal IgG and albumin concentrations and IgG/albumin ratios in neurological disorders have been described (3, 6, 10, 13) .
At our suggestion special protocols were developed by the manufacturer to adapt the existing (4) solid-phase serum-protein fluoroimmunoassay (FIA) (FIAX system, International Diagnostic Technology, Santa Clara, Calif.) for analysis of IgG and albumin in CSF. To accommodate the ultra-low-level IgG and albumin in CSF, the fluorescent-antibody and specimen volumes and ratios of the FIAX serum protein system were adjusted, and unique microcomputer programs were used.
We have investigated the precision of this modified system and its agreement with the radial immunodiffusion (RID) techniques, using reagents supplied by the manufacturer for investigational use.
( The microcomputer is used to construct the best-fit curve, compare the curve with an ideal curve for the CSF program, and report any deviation. If the calibration curve is acceptable, the specimen concentrations are computed and printed out in milligrams per deciliter. Specimens with fluorescence signals above the upper (or below the lower) reference value are reported as too high (or too low) for computation.
RID. Agar gel plates (Immunoplate III, Hyland Laboratories, Costa Mesa, Calif.) containing antiserum specific for human IgG (or albumin) and precut sample wells were used exactly as prescribed by the manufacturer for limit diffusion ("precision") measurements. The immunodiffusion standards contained (per deciliter) 1.9, 4.1, and 7.9 mg of IgG or 12.3, 25.2, and 50.0 mg of albumin. After 48 h of incubation at 37°C the diameters of the RID precipitation zones formed by the standards and the CSF specimens were measured to the nearest 0.1 mm. The standard measurements were squared and plotted on linear graph paper against the known concentrations. Specimen concentrations were then determined from the calibration curve.
Total protein assay. Total protein was determined by applying Folin reagent to a trichloroacetic acid precipitate of the CSF specimen (17) . This test is relatively insensitive to the CSF albumin/globulin ra- tio and e,liminates interference by nonprotein substances.
Specimens. The 1,511 samples studied were from lumbar CSF specimens submitted to our reference service for diagnostic tests over 6 months. A total of 1,840 specimens were accessioned, but 329 showed evidence of plasma or microbial contamination or were of insufficient volume for all laboratory tests. These were excluded from the study. To determine the correlation of FIA results with those for the established RID assay, 108 fluids were tested undiluted by each procedure in lots of 54 samples. After all 108 had been examined, those with IgG (or albumin) concentrations greater than the maximum reference value were diluted 1:4 in normal saline and reexamined.
To determine normal IgG (and albumin At the other extreme, 52 specimens contained too much IgG to be measured by FIA of an undiluted specimen; 73 contained too much albumin. All of these had total protein > 65 mg/ dl. Specific protein concentrations of such specimens might be determined if the sample is diluted 1:4 in saline.
The IgG values in normal adult CSF established with the special FIA protocol are comparable to those reported with other immunological assays. Published means range from 0.9 to 5.0 mg/dl (5, 6, 8) or from 6.4 to 11.4% of total protein (14) . The accuracy of our FIA values of 2.3 mg and 7.4% is supported by the number of samples studied, by the method used to select samples, and by the accuracy of the total protein assay. In infants and young children normal total protein and, thus, IgG concentrations are presumed to be lower (1).
Total protein concentration alone is an inadequate measure of CSF composition, since a significant number (7.1%) of fluids with normal total protein contained a markedly high concentration of IgG. A smaller percentage (0.7%) of fluids had a markedly low concentration of IgG, which may occur in autoimmune disorders with central nervous involvement (10). Thus, IgG measurement is an important adjunct to total protein findings in differentiation of neurological disorders.
The CSF FIA tests were completed very quickly: from materials setup to report printout for 40 specimens took about 90 min. The fluorescence of each sample probe was read, and the protein concentration printed in about 5 s.
This efficiency of solid-phase immunoassay was largely due to the separation of the specific antigen-antibody reactions (2 
